Rapid expression cloning of receptors using epitope-tagged ligands and high-speed cell sorting.
In this study we describe a new approach for expression cloning of receptors. Our approach was based on highly efficient transfer of retroviral cDNA libraries into target cells and detection of receptor-ligand interaction with the use of an antibody directed against an epitope tag on recombinant ligands. Detection of the complex and isolation of receptor-transduced cells were achieved by flow cytometry and rare event high-speed cell sorting. Recovery of the cDNA coding for the receptor(s) was achieved by polymerase chain reaction. As a proof-of-concept study we set out to clone the receptor for B-lymphocyte stimulator protein (BlyS), not known at the start of the project but reported while this work was in progress. First, we detected binding of epitope-tagged BlyS to IM9 cells. Second, human T-lymphoblasts (CEM cells), which do not bind BlyS, were transduced with a retroviral cDNA library generated from IM9 cells. Transduced CEM cells binding epitope-tagged BlyS protein were identified by flow cytometry. After three sequential rounds of cell sorting, transduced CEM cell populations with high binding capacity for BlyS were identified. To determine the cDNAs conferring binding to the transduced CEM cells, the integrated proviral DNAs were amplified by polymerase chain reaction and analyzed by DNA sequencing. Rescued cDNAs contained Transmembrane Activator and calcium-modulator and cyclophilin ligand (CAML) Interactor (TACI) and B-Cell Maturation factor (BCMA) sequences, representing two published receptors of BlyS. Our data demonstrated that flow cytometry and high-speed cell sorting combined with transduction of retroviral cDNA libraries and binding of epitope-tagged orphan ligands as a selectable phenotype can be used efficiently for expression cloning of receptors. Of particular interest was our finding that apparently it is not necessary to purify the ligand but that conditioned medium containing the ligand can be used instead. Thus we concluded that our approach shortens the time to identify receptors for many orphan ligands and helps to exploit these receptors as drug targets.